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EDITORIAL
Focus on Quadrupole Ion Traps
This JASMS Focus section on quadrupole ion trap mass
spectrometry honors Dr. George Stafford, Jr., the 2001
ASMS Distinguished Contribution Awardee. Dr. Staf-
ford is currently the Director of Research at Thermo-
Finnigan Corporation in San Jose, California, where he
has worked since 1976. His development of the com-
mercial quadrupole ion trap, including the monumental
development of the mass selective instability mode of
ion analysis, led to an explosive renaissance in the use
of quadrupole ion traps for modern mass spectrometry.
Seven articles are included in the Focus section, and
they span the breadth of research in the area of quad-
rupole ion trap mass spectrometry, ranging from instru-
mentation developments to novel applications of ion
traps. The lead article is an Account and Perspective
authored by George Stafford, Jr. containing his personal
recollection of highlights of the development of the
commercial quadrupole ion trap. His recollection of the
timeline, the setbacks, the team involved, all touched by
doses of serendipity, is truly compelling.
For a true understanding of the fundamentals of a
quadrupole ion trap (and linear quadrupole), one needs
to comprehend the Mathieu stability diagram. The
second article in the Focus, by Konenkov, Sudakov and
Douglas, is an Account and Perspective that discusses
the stability diagram. A matrix method for calculating
the stability of ion motion in quadrupole fields that can
be applied for any periodic waveform is discussed. The
authors present an analysis of various regions of the
stability diagram that describe stable ion motions, and
splitting caused by specific types of excitation.
McLuckey and coworkers describe the development
of a new dual electrospray ionization (ESI) source/quad-
rupole ion trap instrument, thus allowing simultaneous
trapping and reaction of oppositely-charged ions. The
use of two ESI sources greatly expands the range of ions
that can be subjected to ion-ion reactions, and several
elegant examples involving the charge state manipula-
tion of multiply-charged proteins are presented.
Chemical mass shifts in quadrupole ion trap mass
spectrometers have been witnessed for over a decade.
Cooks et al. systematically examine mass shifts for a
series of substituted acetophenones, benzophenones,
and pyridines in a quadrupole ion trap mass spectrom-
eter and develop correlations between the mass shifts
and well-known substituent parameters, such as Brown’s
electrophilic constant. The authors conclude that mass
shifts are related to the ease of ion dissociation.
Infrared multiphoton dissociation (IRMPD) is an
alternative to collisionally activated dissociation (CAD)
in a quadrupole ion trap that is gaining popularity due
to its high efficiency and independence of certain trap-
ping parameters that may limit the storage of low mass
fragment ions in resonant CAD experiments. Brodbelt
and coworkers compare CAD and IRMPD for the
structural characterization of protonated and lithium-
cationized macrolides and a series of synthetic precur-
sors in a quadrupole ion trap. A diagnostic product ion,
assigned as the desosamine ion, is observed in thePublished online April 15, 2002
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IRMPD spectra. Moreoever, it is found that the lithium-
cationized species dissociate by pathways that are use-
ful for verifying the identities of the protecting groups
in the synthetic precursors.
A new strategy for enhancing the abundance of
parent ions for MSn experiments is presented by Glish
and coworkers. They use boundary activation to pro-
duce an ample supply of parent ions from higher m/z
product ions. Three different methods for implement-
ing the technique are discussed. The best method,
which is also the simplest, entails using a constant dc
voltage while varying the rf voltage to sequentially
dissociate product ions to enhance the next generation
parent ion signal. The new method, demonstrated using
polysaccharides, gives almost a ten-fold increase in the
formation of a specific parent ion in one example.
In the final paper, Schwartz and co-authors describe
the performance of a two-dimensional quadrupole ion
trap in conjunction with the mass selective instability
mode of mass analysis and resonance ejection and
excitation for ion isolation and activation. In compari-
son to a conventional three-dimensional quadrupole
ion trap, the two-dimensional ion trap exhibits higher
trapping efficiency, greater ion capacity and similar
resolution.
We are pleased to present this special Focus section







J Am Soc Mass Spectrom 2002, 13, 587–588
